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Image modeling in terms of physical/mathematical forma-
tion and the human visual system plays an important role
in developing new image processing techniques. Para-
meters such as scale, orientation, texture, morphology, and
color must be taken into consideration in order to solve
complicated image processing problems efficiently.
Although the classical linear image processing (CLIP)
approach has played a central role in image processing, it
is not necessarily the best and even the right choice. Gen-
eral linear image processing (GLIP) approaches based on
different image modeling techniques have been studied to
overcome some of the problems associated with CLIP.
Indeed, using general linear algebra, it is possible to
develop entirely new general linear operators and trans-
forms. It is even possible to define entirely new general lin-
ear operations (addition, scalar multiplication, convolution,
etc.) in order to describe how images are combined, ampli-
fied, transformed, analyzed, compared, and measured.
There have been 24 articles submitted to this special
issue. After two rounds of peer review process, five arti-
cles have been selected.
In the first article, the authors propose a generaliza-
tion of the logarithmic image processing (LIP) model by
introducing several parameters into the model. The LIP
model, which is based on a physical image formation
model, appears as a special case of the proposed model
when these parameters are set to specific values. New
generalized operations are defined. The application of
the proposed model is demonstrated by solving image
fusion problems in a multi-resolution framework.
In the second article, the authors present a blind water-
marking scheme in which the watermark is embedded in
the wave atom transform domain. The wave atom trans-
form, which is a relatively new mathematical representa-
tion of images, has been demonstrated to produce
sharper frequency localization than filter bank-based
wavelet packets. The authors show that using the wave
atom representation the proposed watermarking algo-
rithm is robust against various attacks.
In the third article, the authors present methods for
meeting the challenges of using mobile projectors ubiqui-
tously in the same manner as mobile phones. A vision-
based projector-camera (i.e., pro-cam) system is often the
choice for researchers in this field because it allows
object augmentation everywhere without relying on sepa-
rate tracking hardware. Furthermore, a user can interact
directly with the projection. However, there are chal-
lenges encountered when making a pro-cam system
aware of its surrounding objects, while still retaining ubi-
quity. One issue is that ubiquitous projection implies use
in an unknown environment that has not been prepared.
The second problem, called “projective interference”, can
lead to false detections of the environment and object.
The authors present solutions using nonintrusive projec-
tion, which can ensure correct vision-based analysis. The
external appearances of the environment and object are
hardly changed by the overlaid projected content. Finally,
an unsupervised visual detector is used to guarantee
robustness of the detection regardless of lighting varia-
tions. Several image processing algorithms are applied in
the framework including image warping using perspec-
tive transformation, color conversion using the nearest-
neighbor search algorithm, and multiscale visual
detection.
A persistent issue in image processing is quantifying
the improvement or measuring the visual quality result-
ing from the output image generated by an image proces-
sing algorithm. The fourth article deals with utilizing and
deriving new quantitative metrics that leverage on the
well-known structural similarity (SSIM) indexes. The
authors show that SSIM index, which is used in image
processing to assess the similarity between an image
representation and an original reference image, can be
formulated as a locally quadratic distortion measure. In
addition, the authors derive the high-resolution SSIM-
Rate-Distortion Function (RDF) and provide a simple
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method to numerically compute an approximation of the
SSIM-RDF of real images.
Finally, the transmission of images requires quality com-
pression algorithms that maintain the most pertinent
image details. The fifth article presents a new block-based
image compression scheme based on generation of fixed
block sets, called classified energy blocks and classified
pattern blocks. The method shows promise for a high
compression ratio and acceptable image quality in terms
of PSNR levels even at low bit rates. The encoding para-
meters are the block scaling coefficient and the index
numbers of energy and pattern blocks (IE, IP) determined
for each block of the input images. In the decoding pro-
cess, all these parameters are sent through the communi-
cation channel from the transmitter part to the receiver
part and the classified energy and pattern blocks (CEPB)
associated with the index numbers are pulled from the
CEPBs. Then, the blocks of the input image are recon-
structed in the receiver part using the presented mathema-
tical model. In this study, in order to remove the blocking
effect and improve the PSNR levels, a post-processing fil-
ter is used on the reconstructed images and the PSNR
levels are improved in the range of 0.5-1 dB. The speed of
the algorithm and the compression ratio are also increased
by adjusting the size of the CEPB using an efficient clus-
tering algorithm.
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